The wetting behavior of a polymer liquid on a coated substrate is investigated via numerical self{consistent eld calculations and experiments. The polymer does not wet the coated substrate, but the substrate might stabilized a mesoscopic lm. Experiments observe a stable mesoscopic lm of nanometer thickness in coexistence with macroscopic drops at high temperatures. Upon cooling, this mesoscopic polymer lm breaks up into droplets (nano{dewetting). Our self{consistent eld calculations suggest that the stability of the mesoscopic lm is determined by a subtle interplay between van{der{Waals forces and short ranged forces due to the distortion of the pro le in the vicinity of the substrate.
I. INTRODUCTION
The stability of thin polymer lms is of paramount importance for a variety of applications (e.g., protective coatings, dielectrics, adhesives, lubricants). Therefore much experimental and theoretical e ort has been directed towards understanding the structure and stability of thin polymer lms.
On the experimental side, a frequently used model system for the investigation of dewetting phenomena is a polystyrene (PS) lm on top of a silicon surface 1{5]. PS lms are easily prepared within the lm thickness range of a few nanometers up to macroscopic thick lms using the spin coating technique 6] . A destabilization of the originally homogeneous lm is realized by an annealing above the glass transition tem- perature 7] or by a solvent vapor treatment 8] . Optical methods and X-ray or neutron re ectivity measurements have been used widely to study the kinetics and distinct stages of the dewetting process 9{12]. However, re ectivity measurements yield no information of the in-plane structure and optical methods are limited due to the typical resolution of visible light. By using methods with a higher resolution like scanning force microscopy (SFM) the so called nano-dewetting structures become observable 4]. Destabilizing lms 4,9,13,14] of nanometer thickness, nano{droplets form via a spinodal instability or a nucleation and growth process 15, 16] . The shape of these nano{droplets and the way they form depends sensitively on the interactions between the substrate and the polymer.
The stability of these mesoscopically thin lms can be tuned by covering the substrate with a coating layer. Under appropriate conditions the polymer does not wet the substrate but a mesoscopic lm is stabilized due to the coating. In this case, macroscopic drops, which have diameters of several microns, sit on top of a mesoscopic lm. This is schematically depicted in Fig.1 . Upon cooling below the glass transition temperature, the mesoscopic lm between the macroscopic drops becomes unstable and breaks up into nano-droplets, which are on the order of 100nm. The coexistence of two types of structures with quite di erent typical length scales suggests an explanation within a two step model 4, 17] .
On the theoretical side, much insight into the wetting behavior can be obtained from the e ective interface potential g(l) 18] . Rather than investigating the detailed density pro le of the polymer liquid in contact with the substrate, one describes the polymer lm by the distance l of the liquid{vapor interface from the substrate. This is illustrated in Fig.2 . The e ective interface potential g(l) measures the free energy of a liquid layer of thickness l on top of the substrate. It contains information about the static and dynamic wetting properties: The minima determine the (meta)stable lm thicknesses and the contact angle of droplets; a negative curvature gives rise to spinodal instabilities.
In the following we focus on the static wetting properties and assume the mesoscopically thick lm and the nano{droplets to be equilibrium structures at high and low temperatures, respectively. Generically, the interface potential comprises two contributions: (i) van{der-Waals interactions between the polymer segments and the constituents of the substrate give rise to a long ranged interaction between the interface and the wall: where A PSPS , A PSSi , and A PSOx denote the Hamaker constants of the polymer, the polymer and the substrate, and the polymer and the coating layer. Coatings are a versatile and e ective tool for tailoring the surface properties (e.g., the wettability). Speci cally, we consider a situation in which the Hamaker constant of the coating is smaller than the Hamaker constants of the polymer and the substrate. In this case, the long ranged part of the interface potential (alone) exhibits a maximum (and therefore a region of negative curvature) at a lm thicknesses l vdW d ox of a few nanometers. (ii) Besides the van{der-Waals interactions there is a short ranged contribution to the e ective interface potential. It stems from the distortion of the density pro le in the vicinity of the substrate and gives rise to terms which decay exponentially as the distance between the interface and the substrate grows. The order of the decay length is set by the characteristic length scale of the interface pro le and the magnitude of its strength is set by the interface tension between the polymer liquid and its vapor: g SR (l) ae ?l= ? be ?2l= + e ?3l= (1.2) where a and b are coe cients of order unity. For appropriate values of the coe cients a and b, the short ranged contribution exhibits a (local) minimum close to the wall, which is separated by a free energy barrier from the decay at large distances. Short ranged forces dominate on length scales smaller than about l ln =g(l)]. Typically, this length scale is only of order itself, i.e., a few Angstr om. If the polymer makes a small contact angle with the substrate, the value of the interface potential at the minimum g min = (cos ? 1) ? 2 =2 is very small compared to . In this case, there might be a subtle interplay between short and long ranged contributions to the interface potential.
In Fig.2 we illustrate that the superposition of short and long ranged contributions might give rise to two local minima of the interface potential at small values of the lm thickness l. One stems from the short ranged forces and is located at a microscopic distance l 0; the other arises from the interplay of short and long ranged forces and is located at a mesoscopic thickness l < l vdW . If the minimum in the interface potential around l 0 becomes stable with respect to the one at l , the mesoscopic polymer lm breaks up and nano{dewetting is observed in the experiment. This argument assumes a linear superposition of the long ranged and short ranged contributions, does not quantify the length scale and neglects additional contributions to the interface potential which stem, e.g., from the entropy loss of a polymer con ned into a lm which is of similar thickness as its extension. We use numerical self{consistent eld calculations, which do not invoke these assumption, to corroborate this possibility. Employing parameters com-patible with experiments on rather short polystyrene molecules we nd good agreement with experiments and previous work 4].
Our paper is arranged as follows: In the next section, we give a brief account of the experiments on the dewetting behavior. In the following section we describe our self{consistent eld calculations, motivate the mapping of the parameters of our computational model onto the experimental system, and present the e ective interface potential. Our ndings are compared to experiments in the subsequent section. We close with a short discussion.
II. EXPERIMENTS A. Sample preparation
The polymer used, polystyrene (PS) with molecular weight of M w = 8700 g/mol and a narrow molecular weight distribution of M w =M N (P S)=1.12, was obtained by anionic polymerization (Max-Planck-Institut f ur Polymerforschung) and had been characterized by gel permeation chromatography (GPC) using calibrated standards. The glass transition temperature as determined with di erential scanning calorimetry (DSC) is T g = 92:1 o C. Thin lms were prepared out of a toluene solution by applying the spincoating technique (1950rpm for 30s) 6]. Prior to spin-coating the substrates, oxide covered Si(100) surfaces, were cleaned in an acid bath. The cleaning bath consists of 100 ml of 80% H 2 SO 4 , 35 ml H 2 O 2 and 15 ml deionized water. After 15 minutes at 80 o C in the acid bath the substrates were taken out, rinsed in deionized water and dried with compressed nitrogen. Immediately before coating the dry substrates were ushed with fresh toluene. Several samples were prepared out of the same solution. In order to minimize the e ect of dust the spin-coating process was carried out in a class 1000 clean room. The surface homogeneity was checked with a commercial optical phase interference microscope (LOT Zygo). Dewetting of the initially homogeneous PS lms was realized by annealing of the samples in a vacuum furnace at temperatures of T = 165 o C which is su ciently above the glass transition temperature. After an annealing time of 8h the samples were quenched down to room temperature. Samples were examine with X-ray re ectivity right after preparation, during annealing at a temperature above the glass transition temperature as well as after the quench. SFM measurements were restricted to room temperature and thus performed at the as prepared and the dewetted samples.
B. X-ray re ectivity With X-ray re ectivity measurements the density pro le perpendicular to the substrate surface is probed 20{24]. The measurements were performed at the A2 polymer beamline of the DORIS III storage ring at HASYLAB/DESY in Hamburg at a wavelength = 1:5 A. The sample is placed horizontally and mounted inside a vacuum furnace. This enables the collection of re ectivity data at temperatures below and above the glass transition temperature. From the re ectivity data of the bare, cleaned substrate an oxide layer thickness of 24 A was determined. The roughness of this oxide layer is about 5?6 A.
First an as{prepared sample is measured at room temperature to determine the originally prepared lm thickness and surface roughness as well as to check the homogeneity of the PS lm with a second technique. Next the sample is heated up to the chosen annealing temperature. During annealing the re ectivity is monitored in the melt state. In a nal step the sample is quenched down to room temperature and again a re ectivity curve is measured. The sample is successively shifted perpendicular to the X-ray beam to avoid damage of the PS lm due to the X-ray ux.
C. Scanning-force microscopy Real space pictures of the sample surface with a high in-plane resolution are obtained from SFM measurements using a PARK Autoprobe CP atomic-force microscope. The silicon gold coated conical cantilevers used have resonant frequencies around f = 72:5 kHz, spring constants of =2.1 Nm ?1 and a high aspect ratio. The tip has a typical radius of curvature of 100 A. We chose the non-contact operation mode to minimize the tip-induced sample degradation. An operation in the intermitted contact mode was impossible due to the softness of the polymer surface. The observed increase in the softness of the 8.7k nano-droplets as compared to 31k ones 4] might be attributed to the missing entanglement at low molecular weights. All measurements were performed in air at room temperature. Micrographs were recorded at di erent sample positions using scan ranges from 40 m 40 m down to 0.1 m 0.1 m. As a usual procedure the data are attened by the subtraction of the background due to the scanner tube movement from the raw data.
D. Observations
The Si substrates used have an oxide layer thickness which is nearly twice as large compared to common Si wafers as supplied by the manufacturer. PS lms with 430 20 A lm thickness were prepared by spin{coating. The given experimental error includes deviations in the lm thickness between di erent samples. As directly visible by the well pronounced fringes in the X-ray re ectivity data of the as{prepared samples (see Fig.3 ) these PS lms are homogeneous. The surface roughness is quite small (root-mean-square roughness rms (P S) = 3 A). As reported previously the roughness spectrum of the PSvacuum interface is not correlated with the roughness spectrum of the SiO x -PS interface 24]. The PS surface is independent from the o ered substrate roughness, in contrast to the behavior observed for PS lms with molecular weights above the entanglement molecular weight M e = 18k which exhibit roughness replication. Measurements with an optical phase interference microscope as well as with SFM show a homogeneous PS surface with a statistical roughness. Thus the starting conditions of the dewetting experiment are well de ned.
During annealing the sample is heated at a temperature above the glass transition temperature. The mean surface roughness increases strongly and the originally well pronounced fringes in the re ectivity data vanish. The increase of the roughness results from the creation of macroscopic drops, which are easily observed with optical microscopy. The mean droplet diameter is basically determined by the contact angle and the initially prepared lm thickness. Because no polymer molecules can leave the substrate the lm thickness determines the accessible polymer volume. As visible in Fig.3 the measured re ectivity curve in this macro-dewetted state still exhibits non-monotonous intensity decay as a function of incident angle i . A broad smeared-out minimum at the position marked by an arrow is present. It is the ngerprint of a mesoscopically thick homogenous PS lm which coexists with the macroscopic drops. Evidence for a homogenous PS lm of mesoscopic thickness was also reported previously by us 4] and others 14]. In the following, we assume that this mesoscopic lm is the equilibrium structure at high temperatures 25] . From the position of the minimum a lm thickness of this mesoscopical layer on top of the oxide of l = 22 6 A is determined. Unfortunately, a t to the data, as usually performed, is no longer possible. The present macroscopic drops create a surface roughness which is so large that the condition for tting common refractive index pro le models to the data is no longer full led. It should be noted that these re ectivity measurements were performed at a synchrotron to overcome all problems related with weak intensities due to large surface roughness.
After the sample is quenched down to room temperature the observed re ectivity data changed again. The intensity decays monotonously for incident angles i larger than the critical angle c = 0:22 o (see Fig.3 ). Consequently the mesoscopic PS lm is no longer present and the sample surface is rough on all length scales. A morphological description of the surface present is not directly accessible with re ectivity. Optical microscopy shows the presence of large PS drops on top of the substrate. The drops deviate from an ideal spherical cap structure. The contact line is not ideal circular, as usually observed 10]. SFM enlarges the accessible real space range down to molecular length scales. Utilizing a large scan range enables the measurements of the macro-dewetting structure as well. Fig.4 (a) shows a part of the contact line between a large macroscopic drop and the remaining silicon surface. With the SFM parameters chosen for the detection of macroscopic structures any nano-structure is invisible. Only a change in the SFM parameters and a reduced scan range enable the measurement of the nano-dewetting structure inside the dewetted area (see Fig.4 (b-d) ). With decreasing scan range the nano-droplets become better visible. The mean droplet diameter is = 680 80 A. The size distribution of the droplets is not perfectly monodisperse as Fig.4 (d) illustrates. The mean droplet height is roughly 30 A. The nano-droplets are extremely soft. Measurements in the intermitted contact mode yield a smearing of the droplets.
III. SELF{CONSISTENT FIELD (SCF) CALCULATIONS
In the SCF calculations we model the polymers in the framework of a spring bead model. This coarse grained model captures the Gaussian structure of the polymers on large length scales but fails to describe the structure on length scales smaller than the bead size . The scope of the SCF calculation is not an atomistically faithful modeling. We rather investigate the generic static wetting properties, and choose the small number of coarse grained parameters in our computational model to yield reasonable qualitative agreement with the experiments described above. Calculating the e ective interface potential, we study the structures in thermodynamic equilibrium. The substrate is modeled as impenetrable and ideally at. Since the monomer{ monomer interactions are of nite range, there is no long ranged contribution of the polymer{polymer interaction to the interface potential in our model. This has the technical advantage that we can use a local density function (cf. below). In our model, only the monomer{wall potential V wall (z) generates long ranged terms in the e ective interface potential. The monomer{wall potential comprises the long ranged attractions between polymer and substrate and, additionally, we incorporate the long ranged interactions between the polymer segments (cf. Appendix). Assuming a step{like density pro le, we calculate the contribution of the potential V wall to the e ective interface potential:
where l denotes the density of the liquid; the density of the vapor is negligible. to be repulsive in the ultimate vicinity of the wall, because of the short ranged repulsion (hard core interaction) between the polymer segments and constituents of the oxide layer. At short distances there is an attraction between the polymer segments and the wall. This contribution to the free energy is partially due to van{der{Waals interactions between polymer and oxide and partially due to speci c interactions between PS and the SiO x layer on the atomic scale. This short ranged behavior of V wall cannot be modeled faithfully in the framework of our coarse{grained model. As minimal model we use the monomer{wall potential (3. 40 ) ).
In the inhomogeneous system we make a local density functional ansatz for the monomer{monomer interactions F 0 in terms of the monomer number density (r) 32]:
The excess free energy density f is completely determined by the thermodynamics of the homogeneous system. We parameterize the numerical result of the TPT1 calculations for the free energy density f as a polynomial of 5th order in the monomer density .
We consider the partition function in the canonical ensemble:
the sum D runs over all chain conformations and n denotes the number of chains. P characterizes the probability distribution of a gas of (mutually non{interacting) chains. Rather than employing detailed chain conformations of the spring{bead model 32,33], we use the Gaussian chain model:
P frg] represents the microscopic monomer density.
The partition function cannot be evaluated explicitly, and we employ mean{ eld theory, which approximates the interacting many{chain problem by that of a single chain The constant is chosen such that g(l ! 1) = 0. We shall use this e ective interface potential to compare the wetting behavior in our calculations to the experimental observations.
IV. COMPARISON BETWEEN EXPERIMENT AND SELF{CONSISTENT FIELD CALCULATIONS A. Parameters of the SCF calculations
To compare the SCF calculations to the experiments we choose the parameters of our computational model to be comparable to the experiments on polystyrene (PS). The Lennard{Jones chains of N beads do neither capture details of 8.7k polystyrene (PS) on an atomistic scale, nor did we adjust the equation of state of our model to experimental data on the pV T behavior of polystyrene. Therefore, we cannot expect agreement between our computational model and experiments on all quantities simultaneously and we identify the model parameters as to match quantities pertinent to the wetting behavior.
We use chain length N = 84, which corresponds to the number of repeat units in the experiments. The length scale in the calculations is set by the chain extension as C. This large underestimation is partially due to a systematic tendency of the SCF calculations to underestimate the interface tension 32] and partially due to the crude representation of the structure of PS on short length scales by our coarse grained model. If we reduced the chain length N, the density and the interface tension, measured in in Lennard{Jones units, would increase and the agreement with the experiment would improve, but also the bead size would increase. For N = 84 the length scale = 5:22 A and the width of the liquid{vapor interface are quite comparable and possible rearrangements of the atomistic constituents on the scale of a chemical repeat unit are beyond the scope of our modeling. Moreover, the Lennard{Jones potential is cut{o . If we were to apply a tail correction to account for the long ranged attractions in the polymer uid, the interface tension would increase as well. We emphasize that no experimental input about the pV T behavior has been used to parameterize the free energy density f and no speci c information about the atomistic structure of PS enters the calculation. Consequentially, we consider the SCF result for the interface tension rather as an estimate of a typical interface tension of a polymer liquid in coexistence with its vapor than a prediction for the speci c system at hand.
As we shall illustrate below, nano{dewetting results from the interplay between van{ der{Waals and short ranged forces. The energy scale of the former is set by the Hamaker constant, the energy scale of the latter is set by the interface tension. For the inaccuracy of the SCF calculations in predicting the interface tension not to upset the comparison with the experiment, we choose the strength of monomer{wall potential V wall such that the dimensionless ratio of the van{der{Waals contribution to the e ective interface potential and the interface tension takes the experimental value. Using wall = 2A= l with A = 1:882 A 2 = 0:069 2 , we nd wall = 0:167 5 .
B. Wetting behavior
The e ective interface potential for 6 values of the contact potential V c is shown in Fig.7(a) . Since we have adjusted the parameters of our computational model to the experiment at a xed temperature, we vary the value of the contact potential V c instead. . In the vicinity of the substrate both pro les are very similar. Within a distance of about 3 A from the substrate the density rises to a value, which is about 7% larger than the liquid density. This overshooting is due to the attractive forces between the monomer and the substrate and the nite compressibility of the liquid. Outside of the attractive region of the monomer{wall potential the density pro le decays for the larger lm thickness to the value of the bulk liquid, at intermediate values the pro le is very at, and then at z = 22:5 A the density decays further to the vanishingly small vapor density. Note that the quantity l D = l underestimates the position of the liquid vapor interface by an amount which is comparable to the width of the liquid{ vapor interface. The at portion of the pro le shows that the liquid{vapor interface is not distorted by the spatial variation of the density in the vicinity of the wall. This fact indicates that for the large lm thickness short ranged contributions to the interface potential have decayed. This expectation is consistent with the interface potential in panel (a). For the mesoscopic lm thickness of 8:5 A, however, the pro le of the liquid{ vapor interface is a ected by the vicinity of the wall, and no at portion of liquid{like density can be identi ed. This indicates that for this mesoscopic lm thickness, short ranged contributions to the interface potential are signi cant.
At all values of the contact interaction V c , which we have investigated, the polymer dewets the substrate. For V c . The e ect of the short ranged contribution is to reduce the contact angle of the drops on the mesoscopic lm. Of course, our calculations do not reproduce the experimental contact angle, because the monomer{wall potential is extracted from the experimental data without taking due account of this short ranged contribution.
At the lowest value V c = 1:2 , only a lm of vanishingly small thickness l 0 is stable. Upon increasing the contact interaction (or decreasing the temperature), the equilibrium contact angle of the polymer droplets increases. This situation corresponds to low temperatures which are reached as the sample is quenched below the glass transition temperature. The mesoscopic lm becomes unstable, and nano{droplets form. The quench to the glass transition inhibits that the nano{droplets to coalesce and the previously formed macroscopic drops remain largely una ected. Therefore, this two step dewetting process leads to a dewetting structure with two distinct length scales 4].
Although the SCF calculations yields a somewhat smaller prediction for the thickness of the mesoscopic lm than the experiment l = 22 6 A, they are able to capture the qualitative behavior and to rationalize the two structures observed in the experiment. The deviations between the experiments and the theory might be attributed (i) to the lack of detailed knowledge of the monomer{wall interactions and (ii) to the roughness of the oxide layer in the experiment. Although a roughness of 5 ? 6 A is a rather typical value, it is not small compared to the thickness of the mesoscopic layer.
The dependence on the thickness of the oxide layer is shown in Fig.8 . 
V. DISCUSSION
Using experiments and numerical SCF theory, we have investigated the wetting behavior of a polymer on top of a coated substrate. The substrate interacts with the polymer via long ranged van{der{Waals interactions and a short range attraction. The van{der{Waals interaction of the coated substrate destabilize a layer of thickness l vdW .
Our SCF calculations suggest that in this situation the interplay between short ranged and van{der{Waals contributions to the interface potential gives rise to two competing minima at short distances. One corresponds to a microscopic lm of vanishingly small thickness, the other corresponds to a mesoscopically thick lm l < l vdW in the nanometer range. At low temperatures the vanishingly thin lm is stable, while at high temperatures the mesoscopically thick lm is the stable equilibrium 25]. In the latter case our experiments 4] and others 14,37] observe droplets on top of a mesoscopically thick lm. Th situation is reminiscent of the \frustrated" complete wetting observed in alkanes at a water surface 38]. The short range contribution favors a thick layer, and the van{der{ Waals forces limit the growth of the lm thickness 39]. In case of a layered substrate, the van{der{Waals forces oppose the growth of the lm thickness only for l < l vdW d ox . Hence, reducing the thickness of the coating layer d ox destabilizes the mesoscopical lm, in agreement with the experimental observation 4].
The details of the interface potential at short distances depends on the interaction between the polymer and the substrate. We have assumed a contact potential, but other forms can be envisaged and might improve the quantitative agreement between the SCF calculations and the experiment. Previous studies 32] (cf. also Fig.8) show that reducing the range of the polymer{substrate interaction, we can decrease the free energy barrier between microscopic and mesoscopic lm. But for reasonable choices of the shape of the polymer{substrate interaction the barrier between the minima at l 0 and at l is of magnitude . We do not expect the qualitative behavior to depend on our speci c choice of the monomer{wall potential.
Our interface potential agrees with the potential extracted from the analysis of recent dewetting experiment 14] at large distances by construction. However, we nd qualitative deviations at short distances. From studying dewetting of lms thicker than 20 A and from measuring the contact angle on a thick oxide layer, Seemann et al. 14] infered an interface potential with a single minimum at a mesoscopic lm thickness. Our calculations indicate that there is an additional competing minimum at short distances for an appropriate choice of temperature and oxide layer thickness. Our prediction is in accord with the experimental observation 4,37] that a mesoscopic lm becomes unstable at low temperatures and two distinct dewetting structures are observed.
Compared to higher molecular weight PS, as previously investigated 4], the experimental observations are quite similar. Irrespective of the molecular weight at high temperatures a mesoscopically thick homogeneous PS lm of thickness l exists between the macro-dewetting structures. After the quench this homogeneous lm is destabilized and decays into nano-droplets. The macroscopic drops are not a ected by the quench and coexist with the nano-droplets. Although the thickness l seems to be smaller for 8.7k
PS compared to 31k PS the mean diameter of the nano-droplets is equal within the experimental error for both. However, mass conservation is ful lled and the 8.7k nanodroplets are less dense packed. The similarity of di erent molecular weights also justi es the comparison with the 2k PS data of Ref. 14] .
The insensitivity of the qualitative behavior is also corroborated by the numerical calculations. At the temperature range of interest, the liquid density and the the interface tension increase only slightly with molecular weight, and, hence, the size of the variation of the interface potential is rather independent from the molecular weight. The molecular weight dependence of the spatial range of the short ranged contribution to the interface potential is less clear. It might be the interface width or it might be set by the chain extension, as it is in the case of binary blends.
Moreover, there is a short ranged contribution from the entropy loss of the chain con ned into a thin lm. The length scale is set by the chain extension. This contribution is captured in the framework of the Gaussian chain model. The chain extension parallel to the surfaces always remains unperturbed. In ultra{thin lms, however, polymers interdigitate much less and they stretch parallel to the surface as not to exceed the density of the liquid locally. This marks the break{down of the mean eld assumption. An order of magnitude estimate for the violation of the mean eld assumption is given by lR 2 e =N = lb 2 1. This corresponds to a lm thickness of l O(4 A) and is independent of chain length. Short ranged forces and the local structure at the substrate are very important for the static wetting behavior. A minor change of the contact attraction (on the scale of k B T) has a pronounced e ect on the contact angle of drops on the oxide layer (i.e., l 0) and the stability of the mesoscopic lm. This illustrates that wetting properties arises from a rather subtle balance between short ranged interactions and van{der{Waals forces. Due to the very small energy scale it is di cult to predict the wetting behavior quantitatively via ab initio calculations: a prohibitively large accuracy of the force elds would be required if small contacts angles were to be predicted quantitatively. The sensitivity on the monomer{wall interaction also underscores that variation in the surface preparation might have signi cant e ects on the wetting properties.
APPENDIX: LONG RANGED CONTRIBUTIONS TO THE EFFECTIVE INTERFACE POTENTIAL
The Hamaker constant A ij > 0 parameterizes the strength of attractive long ranged interactions between atoms of species i and j: V (r ij ) = ?A ij = 2 i j r 6 , where i and j denote the number densities of species i and j, respectively. The contribution of these long ranged attractions to the energy E in a situation which is depicted in Fig.1 6 14], c(24 A) = 17:3 6 14], and c(9 A) = 0:253 6 . The range of the attractive portion of the monomer{wall potential becomes larger the larger the thickness of the oxide layer. This is somewhat unphysical, because V wall corresponds at small distances to the interaction between the PS segments and the SiO x layer. In compensation, we have decreased the contact interaction V c for the thicker oxide layer such that the minimum at the wall and the interface potential for l ! 1 have roughly the same value (cf. Fig.6 ). Fig.8 
